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DETAILED ACTION 

1 . Applicant's amendments filed 26 January 2009 have obviated the requirement for 
Restriction, which is therefore withdrawn. Claims 33-37, 39-52 and 55-66 are pending. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 35, 37, 47, 49-52, 55-57, 59, 60, 64-66 and 68-70 are rejected under 35 
U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

4. Regarding claims 35, 37, 47, 51, 52, 55, 68 and 70, the phrase "typically" 
renders the claim indefinite because it is unclear whether the limitations following the 
phrase are part of the claimed invention. See MPEP § 2173.05(d). The claims are 
interpreted with the word "typically" deleted. 

5. A broad range or limitation together with a narrow range or limitation that falls 
within the broad range or limitation (in the same claim) is considered indefinite, since 
the resulting claim does not clearly set forth the metes and bounds of the patent 
protection desired. See MPEP § 2173.05(c). Note the explanation given by the Board 
of Patent Appeals and Interferences in Ex parte Wu, 10 USPQ2d 2031 , 2033 (Bd. Pat. 
App. & Inter. 1989), as to where broad language is followed by "such as" and then 
narrow language. The Board stated that this can render a claim indefinite by raising a 
question or doubt as to whether the feature introduced by such language is (a) merely 
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exemplary of the remainder of the claim, and therefore not required, or (b) a required 
feature of the claims. Note also, for example, the decisions of Ex parte Steigewald, 1 31 
USPQ 74 (Bd. App. 1961); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and Ex parte 
Hasche, 86 USPQ 481 (Bd. App. 1949). 

6. In the present case, claim 50 (and claims depending therefrom) recites the broad 
recitation "an energy bandgap significantly more than", and the claim also recites "and 
preferably at least twice" which is the narrower statement of the range/limitation. The 
claim language "preferably at least twice" is interpreted as merely exemplary of the 
remainder of the claim, and therefore not required. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 33-35, 37, 39-42, 44, 46, 48, 50-52, 56-58, 60-67 and 69 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Taylor (US 6,803, 557). 

9. Regarding claim 33, Taylor discloses in Fig 1 a photo-detector with a reduced G- 
R noise, comprising a sequence of a p-type contact layer (14, see Fig 15B) , a middle 



barrier layer (16 at interface 15) and an n-type photon absorbing layer (16), said middle 
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barrier layer having an energy bandgap significantly larger than that of the photon 
absorbing layer (Fig 2, right side line is wider) and having n-type doping, there being no 
layer with a narrower energy bandgap than that in the photon-absorbing layer (Fig 2 left 
side of band is narrowest). 

1 0. Regarding claim 50, Taylor discloses in Fig 1 0A that the photo-detector may 
have reversed dopant types, forming an n-type contact and p-type barrier and photon 
absorbing layer (col 5 In 32-36, col 8 In 3-13). 

1 1 . The language "wherein under flat band conditions the valence band edge of the 
contact layer lies below its own conduction band edge, or below the conduction band 
edge of the barrier layer, by significantly more than the bandgap energy of the photon 
absorbing layer and, wherein when biased with an externally applied voltage, the bands 
in the photon absorbing layer next to the barrier layer are flat or accumulated, and the 
flat part of the valence band edge of the photon absorbing layer lies below the flat part 
of the valence band edge of the contact layer and it also lies an energy of not more than 
10/cTop above the valence band edge in any part of the barrier layer, where k is the 
Boltzman constant and T op is the operating temperature" describes an intended use of 
the photo-detector. Intended use and other types of functional language must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In a claim drawn to a 
process of making, the intended use must result in a manipulative difference as 
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compared to the prior art. In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto , 136 
USPQ 458, 459 (CCPA 1963). 

12. Regarding claim 34, Taylor discloses in a photo-detector according to claim 33 
wherein said middle barrier layer has an energy bandgap (Fig 2 bandgap at interface of 
layers 14 and 16) at least twice that of the photon absorbing layer (bandgap at far left 
side of Fig 2). The language, "wherein under flat band conditions the valence band edge 
of the contact layer lies below its own conduction band edge, or below the conduction 
band edge of the barrier layer, by at least twice the bandgap energy of the photon 
absorbing layer" describes an intended use of the photo-detector. 

1 3. Regarding claims 35 and 51 , as best understood Taylor discloses a photo- 
detector according to claim 33, with a photon absorbing layer thickness of 10 u and a 
doping (either n type or p type) of 1x10 14 cm" 3 . 

14. Regarding claims 37 and 52, as best understood Taylor discloses the photo- 
detector according to claims 33 and 50 wherein the barrier layer is doped n-type 
(3x1 0 14 , col 6 In 42), and a p-n junction is formed between said barrier layer and a p- 
type, (1x10 18 , col 6 In 28) contact layer. Taylor also discloses that the dopant types may 
be opposite (col 8 In 3-13). 

1 5. Regarding claims 39 and 42, Taylor discloses a photo-detector according to 
claims 33 and 34, wherein the photon absorbing layer is an lni_ x Al x Sb alloy (col 8 In 33). 

16. Regarding claim 40, Taylor discloses a photo-detector according to claim 33 
wherein the contact layer is an lni_ x Al x Sb alloy (col 8 In 33). 
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17. Regarding claim 41, Taylor discloses a photo-detector according to claim 33 
wherein the middle barrier layer is an lni_ x Al x Sb alloy (col 8 In 33). 

18. Regarding claim 44, Taylor discloses a photo-detector according to claim 34 
wherein the contact layer is GaSb (col 8 In 34). 

1 9. Regarding claim 46, Taylor discloses a photo-detector according to claim 34 
wherein the middle barrier layer is a Gai- x Al x Sbi-yAs y alloy (col 8 In 34). 

20. Regarding claims 48 and 56, Taylor discloses in Fig 5 a photo-detector 
comprising stacked detector sub-units (30A) as in claims 33 and 42 in which each 
detector sub-unit has a different cut-off wavelength (col 9 In 6) and in which each 
detector sub-unit is separated from its neighboring sub-unit by a p-type GaSb layer (18, 
col 8 In 28) to which an external contact (24) is made. 

21 . Regarding claim 57, Taylor discloses an array of identical detectors (Fig 5) in 
which each detector is as in claim 33, and is connected to a silicon readout circuit by an 
indium bump (22A, 22B). 

22. Regarding claims 58 and 60, Taylor discloses in Fig 5 an array of identical 
detectors in which each detector is sensitive to more than one wavelength band as in 
claims 48 or 56, and in which each detector is connected to a silicon readout circuit 
using one indium bump (22A). 

23. Regarding claims 61 and 64, Taylor discloses a photo-detector according to 
claims 33 and 50, wherein one or more mesa structures (Fig 5 item 30A) are etched 
through the uppermost layer (20) to a depth suitable for electrical isolation. 
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24. Regarding claims 62 and 65, Taylor discloses a photo-detector according to 
claims 61 and 64, wherein a dielectric layer is applied (Fig 15B passivation item) and 
has openings to allow the application of metal contacts (22). The language "in which the 
surfaces of each mesa structure exposed by the etch treatment undergo a chemical 
treatment" describes a product by process limitation. See MPEP 21 13. "[E]ven though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe, 777 F.2d 695, 
698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

25. Regarding claims 63 and 66, Taylor discloses a photo-detector according to 
claims 61 and 64 to which a dielectric layer (Fig 15B passivation item) is applied to the 
surfaces of each mesa structure exposed by the etch treatment, and wherein said 
dielectric layer has openings to allow the application of metal contacts (22). 

26. Regarding claims 67 and 69, as best understood Taylor discloses a photo- 
detector according to claims 33 and 50, in which the n-type or p-type doping in the 
barrier is concentrated in a very narrow delta doping layer (Fig 12A) located at the 
junction with the photon absorbing layer. 
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Claim Rejections - 35 USC § 103 

27. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

28. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taylor. 

29. Taylor discloses the detector or claim 33, but does not specify wherein the 
middle barrier layer has a thickness of between 0.05 and 1 urn. Instead Taylor recites 
that the middle barrier layer has a thickness of 2um. 

30. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Taylor and realize a thickness of 1 urn since the 
claimed thickness is close enough that it is expected to have the same property. In the 
case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists (In re Wertheim , 541 F.2d 257, 191 USPQ 90 
(CCPA 1976); In re Woodruff , 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990)). 
Similarly, a prima facie case of obviousness exists where the claimed ranges and prior 
art ranges do not overlap but are close enough that one skilled in the art would have 
expected them to have the same properties (Titanium Metals Corporation of America v. 
Banner , 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985); See MPEP 2144.05). 
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31 . Claims 43, 47, 49, 55 and 59 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Taylor and Johnson (IDS filed 24 Sept. 2007, Journal of Applied 
Physics, volume 80, pages 1116 - 1127), hereinafter Johnson. 

32. Regarding claim 43, Taylor discloses the detector of claim 34, but does not 
specify wherein the photon absorbing layer is a type II superlattice (SLS) material which 
comprises alternating sub-layers of lnAsi- w Sb w and Gai- x -yln x Al y Sbi- z As z wherein 0< w < 
1,0<x<1,0<y<1,0<z<1 and x + y < land wherein the sub-layers each have a 
thickness in the range of 0.6-10 nm. 

33. Johnson teaches that a photon absorbing layer may comprise an SLS of 
InAs/GalnSb, which is a suitable alternative to the SLS materials claimed (see Taylor, 
col 8 In 21-34). The SLS structure is beneficial for its lower dark currents and enhanced 
lifetime (Johnson, page 1116 col 2 In 1-5). Each sublayer is in the range of .6-1 Onm 
(Johnson page 1 1 18 col 2 last paragraph). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the teachings of Johnson in 
order to lower the dark current and enhance the lifetime of the detector. Furthermore, 
one of ordinary skill in the art would have been motivated to look to analogous art 
teaching alternative suitable materials, art recognized suitability for an intended purpose 
has been recognized to be motivation to combine. MPEP 2144.07. 

34. Regarding claims 47 and 55, as best understood Johnson teaches that the n- 
type photon absorbing layer (SLS) is terminated by a highly doped terminating layer (Fig 
3, N+ GaSb layer 8x1 0 17 ) with a thickness of 1 urn, in order to lower resistance for the 
external contact (page 1 121 col 1 paragraph 2). Taylor discloses that the layers may be 
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of opposite conductivity type. The language, "the valence band edge of the highly doped 
terminating layer lies below that of the photon absorbing layer" describes an intended 
use of the photo-detector. 

35. Regarding claims 49 and 59, Taylor discloses in Fig 5 photo-detector comprising 
stacked detector sub-units as in claim 47 in which each detector sub-unit has a different 
cut-off wavelength (col 9 In 6) and in which each detector sub-unit is separated from its 
neighboring sub-unit by a p-type GaSb layer (18, col 8 In 28) to which an external 
contact (24) is made and is connected to a silicon readout circuit by an indium bump 
(22A, 22B). 



Allowable Subject Matter 

36. Claim 45 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

37. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art does not disclose or make obvious the photo-detector according to 
claim 45, wherein the contact layer is a type II superlattice comprising alternating sub- 
layers of InAsi-wSbw and Gai- x - y ln x Al y Sbi- z As z with 0<w<1,0<x<1,0<y<1,0<z<1 
and x + y < 1 and wherein the sub-layers have a thickness in the range of 0.6-10 nm. 

38. Claims 68 and 70 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 
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39. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art also does not disclose or make obvious the photo-detector 
according to claims 68 and 70 wherein the p-type 5-doping layer has 5x1 0 10 p < 10 12 
acceptors cm" 2 . 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN C. INGHAM whose telephone number is 
(571 )272-8793. The examiner can normally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Wael M Fahmy/ John C Ingham 
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Supervisory Patent Examiner, Art Unit 2814 Examiner 

Art Unit 2814 

/J. C. I./ 

Examiner, Art Unit 2814 



